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I. INTRCDUCTinc^ 



^ All of us hexe are concerned with rjeadirig, but there's been a division 
of^labor. Our tasK Is to J^cus on what psychologists know about the recog- 
aitioQ of words y and see what this sug^^ests about the teaching u£ reading* 
Right axay there are problems. Tor on^, constraints of time and space make 

it inpossihlc for us to provide an, expensive sunrnary of the experimental 

• * 

and theoretical literature on word rej:ogt>it ion • So ve will be selective 

ciur review of this literature, concentrating where possible on issues ^ 

"that may have sos^ relevance to instructional concerns* 

This brings us to our second* pjobleta* Since the research literature 

on word recognition 'is mainly conceined with adult skilled readers^ how can 

J . ' ' 

ve relate these findings beginx^ng readers? - For evcaople, suppose the 

f 

adult literature tells us that skilled readers do not need to convert ' 
written words into speech in order to recognize thea; does it follow that 
children should be discouraged frop using such conversions when leasning 
read? Not necessarily, ferhaps aonverting words to some sort of speech c^e 
is s necessary first step in the developseataL path that culminates in fluent 

i 

reading without conversion to speech* The |>robleay in a nutshell, is thnt 

vfalle we may have sone idea of whjat skilled reading looks like» we haven *t 

the foggiest notion of how to get there. Without this requisite developoenj 

tal knowledge, it*s sinpiy ifipossible^ to draw ecrong iiyplications about read* 

♦ I • 

Ing instruction from the researcn on adtiJLt word percept i(^n* The bpst we can d( 
imder these circmstances Is laqk at the adult llterntu?e for hints oa what 



needs to be taught. After all, even though we don't know hoy to get to 
skilled reading, it's got.to .be a help to know whet^e we're going. Some of 

r 

you nay think this an awfully precarious strategy, but may we remind you of 
Lyndon Jolinson's finest line. "I'n the only President .you've 'got." Let's 
see then what we can do with what we've got. 

II. AN t?:for.m.\tion processing approach to reading 

A. Hetatheoretical Conaiaeracions 

'^e research -on adult word recoRnition Is d<Jninated by one approach., 
CAUed infor=atloa processing . The general idea is that -nen'tal abilities. 
Uke reading, can best be understood as an integrated conposite of primitive 
aent^ operations. This approach i» soaetjaea contrasted with the view that 
reading is a wholis^ic activity that caiino^ be divided into component 
processes. This business of parts vs. wholes comes up In re^iti^lnstruc^ioa 
as well, and we are clearly on the side of the parts peo^e. That is, we 
believe that, training on individual cocponent proceMfeS of' reading is feas- 
ible, and that at least' some reading problems maj/bc diie to i»-oblcQS in a 
»ccif ic component process. 

Ad Infonaatlon processing analysis entail* more thin dividing a Bental 

- - 

abUlty into component parts. This kin4 of analysis starts by likening 
■cntal processing to a coapuVSitioo^ /ystea, and then endeavors to speU out 

Um exact sequence of comButatlona/ mechanisms involved in executlill a co«- 

• / - 

pla abiUty. Itfasks not only /hat components are InvolVed, but also how they 

/ ' ' 
««r« taqoenced and integrated sb as to produce the output (readlOR) we are 

istercstfed in; Th^s approa^' therefore differs in a fundamental way. from 

' * / • 

tbs ose of factor anAlyty techniques to divide a mental abUity into component . 
procMSCs. Factor aasl/tic techniques do not tell us how the component parts 
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ie sequenced and integrated," wijpC inf oraation processing analyses attempt 
CO do so. 

-me information- prccessinj analogy vith 'cocputational devices imposes 

• L • ' 

some constraints on^vha^t can <^uat as a conponent. The cocponepts that 
Information processors are Xcernedj^ith tend Ct, be these that have wide j 
applicability in a oultit Je of 5tiUs, and that can be realized (at least 
,ln principle) on real cachines. Soie exaaples twuM be conparing' two- chunks 
of infonsation to determine if they natch, or replacing one kind of synbol 
with another. Information processing models abound with such ^rL-nitive 
coBponents, and nuaerous experlaents have attempted to study these coo- 

poncAts in Isolation. ^ 
The relevafice of all this is that we think an information processing 
analysis is the best one ^ouad for conceptualizing readihg. ' Our main reason 
for thinking so stems froia a consideration of causality. 'Take .an example 
iavolying eye movements. Any analysis of reading into s<ibskills aight hit 
upon brief eye fixations as a component of fluid teadin^; this could lead 
educators to. try to ipprove reading skills by training Students to have brief 
eye fixaUons while reading. The folly of this stcos-from the lack of concern 
about the causal status of eye fixations in skillci 'reading. The duration 
of a fixation has long been known to be partly de.terained by how long it 
takes the reader to extract and interpret the i^ut information (e.g.. 
Tinker 195 8). Cuttiflg down the tim^ allowed /or these processes is unlikely 

to help anyone who is slow on these processcJi ^o begin with. This does not 

t - . ' '. 
•esn that the study Tof eye movopents per se is> useless for analyzing reading;" 

I . t 

rather, ete movements themselves must be studied within thfe context of an* 

Information processing analysis (see .Shebilsk^, 1975., for a nice example 

. ■ l 



of this). "Our n«ct step, then/.is an. outline of an information processing 
model o/ reading-. ' Models of ihis type, when' fully developed, should give , 
us- good. ide,-.s as to the tasks on whicl. ttainias will tranr.fer to reading.' 
A. A Partial Model of Skilled Reading . • ' 

~ ' ~ ; • • ' ■ 

There are numerous infomaCion processing oodels 9!' reading : 
around (see. e.ft.', M.nssard, 1975),-but none of these arc petfectly suited 
for our purposes. We need a rafeher -gs'neral" codel" so we can,re=iaia tjpen 
on the critical substantive issues. Figure I contains such a proposal. 



Insert Figure 1 -about here 



The model, derived from Kleinan. (1975), is not intended as a coapletc 
description of teading. ^feather It consists. of so^ of the cotap?nent processes 
thit Bust be included in any inforrsatJLon processing explanation of reading. 
We Hill nention so=e of the missing conpoftejits as we go along. What the model 
supposed .to do is: (af provide a ocans of orginizing seme, of what vc know • 
abput skiUed reading; <b) give us' a way of raisin* critical questions about- 
reading and Bake it possible t!fo draw sotoe distinctions among possible answers 
to these Ustions; at^d (c) force us to think about specific issues in word 
recogriitioa In the context; of reading as-a whole. (I^^what follows, it is 
l»portant Ci note that this is a oodel oy^kiilcd. i.e.. college-level, 
reading,: anji that «>5t of the empirical Crk weVwlll discuss' used college 
•indents M° subjects). , , 

• The Input to the -odel is written teict. We know that the eyes make con- 

• * * * 

t«:t.wlth the text in successive ftiationa. However, to keep things- from 
^ttlng too. Cbuplex, wfe wiU ignore eye movements aad f iJtatipn span. We 
bUI Sicily .msum that. -the ^eyes are always in- position to grevide a visual 



pattern vfilch serves as the' input to the first stage ih pur oodel. 

The iixrst process involve?^ Betting, n description ofc the input. la line 
with alcj03t all recent -orl; on this is'^ue, ve ac->une this description is in 
terms 6f distinctive features, thou&h there cms*t> also be soae nention of the ' , 
structural relations between features (see,- e.g.. Reed, 1973). The exact 
nature of the features Involved remains an- open question^ Clearly some 
features will distics'aish' bctWfit;a .lecters*, 1 ike ^ the horizontal line that 
diacrimlnares G fro* other .featux^s n^Jr pertain to letter groups or, spell- 
lag patterns, like the inter-letTcr 'spacing that d^ptinsuishes th from sh; 
still other features /bay be characteristic of whole words, like the length 
of a word or the pattern of ascending .and descending letters .within it. While 
thin issue of. features is cle^tly of foundational iaportance to reading, we ^ - 
have little new to say abouC it, and we will not pursue it further. 

lext the^ reader oust interpret the featural information. featural 
description can be said to be interpreted when it has been matched dr assigned 
to soae stored caCegory. That is, we think of the reader as walking around 
with a set of pfc-existent categories, corresponding to different letters 
different spelling patterns, different syllables, and different wdrds. Since 
several levels of categorization are possible, a Crucial question arises: 
Hhat Is the usual level of interpretation for skilled readers— individual 
letters, spelling patterns, syllables, or vords? Or to use the terminology 
of Smith and Spoehr (1974) » what is the functional unit of interpretation? 
This question seems potentially relevant to reading Ins^rucjipn, for problems 
la reading could be associated with inappropriate uifits' of interpretation. 

later we shall treat this unit 'quest ion and related Issues at length. 

• • -- 

the next stage in our m6del is Lexical Access. The lexicon is like an 
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The sounds of w'ojds, rather* than the orthography. This would require 

a conversion to a speech cod^ before lexical access could occur, and 

therefore an additonal stage k^ould be needed in our model. We will 

return to the nature of lexical indices. in-a later settion. 

Returning to Figure 1, the reader is now up to the stage of Working 

Memory. Thia includes all the processing nechanisas the reader needs 

to cocpreheod a sentence oace 'he has the requisite s>-ntactic and semantic 

Inforeation about individual words. But why do we call it Working Memory? 

Because we believe these comprehension procedures are carried out in a linited- 

capacity systea that both performs computations and stores naterial on a 

•tcnporary basis (see Baddeley & HitcA, 197A0. Clearly some sort of temporary 

storage is required. For example, in comprehending a sentence like The boy 

^ has red hair and doesn't like school went fishing ^ the reader oust store 

the noun phrase the ba>^ while processing the relative clause, and then hook 

up the stored noun phrase with the action described in the verb phrase vent \ 

fishing . ^ 

As for the processes involved in this stage, there must be at least 

tub. different types, First^we need syntactically-based parsing operations 
that divide a sentence into its grasnnatical cQOstituents* Ve have in mind 
sonethlng like a standard phrase-structure analysis. These parsing opera- 
tioos are also useful in determining the function of each const ltuent» 
€ltber a grasaatical function like subject and object, or a more seoantlcally- 
based function like agent and recipient. It is these parsing operations that 
sllov t|ie reader to comprehend the difference between The dog bit the mna 
and The man bit the dog , as veil as. the similarity between The dog bit the man 
sad The man was bitten by the^dog . Second, we need semantically-based pro- 
cesses that allow, the reader to combine the neaningf of individual words 
Ikto larger Mj^ning units like ''clauses and sentences. These crabinatorial 
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inCernal dictionary that stores 'information about individual vord's|. Lexical 

access is sinply the retrieval f roq, netaory of this information. As snovn 

in Figure i, we divide each lexical eatr-y into tvo parts, the lexical index 

and the* lexical Inf Orriat Lcn. T:.e. index nur,t he \ldcat-jd for. lexical access 

to occur, and consequently these indices must be organized in some Uay so 

that the proper ohe can be located efficiently, (This is analogous to the 

• * 

words, ia a raal dicti^cnary being organircd alpliabct ically. ) The index leads 
to the lexical infornation, which consists of both- syntactic and semantic 
ia£orDaci6a« ^ 

There are a cou{)le of critical questions that arise in relatibn * 
to the Lexical Acc^s sfa^e. One is, l^'hat/is the nature of senantic 



representations in the lexioon? This questipn is clearly relevant to 
listening as veil as reading, and conseauently v^ will not dwell en this 
i3sue herp* (See Clark & Clark, in press, and Smith, 1976, for recent 
r evict/ of this issue.) . . * 

Another inportant question here is: What is the* nature of lexical 
Indices and how are they organized? As oiir nodcl now stands, this is closely 
tied to the issue of the functional unit of Interpretation. .For example, if 
the lexicon is organized by the individual letters of each word (like a real 
dictionary) then individual letters must Be the out>put of the Interpretation ' 
stage. IL the lexicon is organiMd as a syllabary, then syllables must be 
th« output of Interpretation. However, we are open to tha possibility that 
the output of the Interpretation star.e does*'not dlri^ctly provide the input 
to^the Lexical Access stage, but-rather must undergo sooe transf6reatioA first. 
?or exaople^ it possible that^ lexical indices are specified in terns of 
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procedures must be capable of selecting out particular neanings of words > 

in Che context of other words, as when we interpret the container to be ' 

something like a bottle in the container held the drink s but .something like 

a basket in The coatainer held the apples (/oiderson & Ortony, 1975). In 

#any event, parsing and coabinatorial processes toga^her yield a represertta-' 

tion of a clause or sentence. This is the output of the Working Mettoty 

. ♦ fc 

stage. . 

The questions that arise about this stage form the core of most cpn* 
temporary work in psycholinguiscics. Thus psycholinguists are Concerned 
with the nature of: (a) parsing devices (e.g., strategies as in Sever, 
1970» or algorithm:^ as in Kaplan, 1973); (b) semantic combinatrion rules (e.g., 
Katz & Fo^or, -1963); and (c) the final representation of a sentence (e.g., 
Anderson & Bower^ 1973; Clark & Clark, in press; Norvan & Rumelhart, 1975). 
(^nrlously these questions are relevant to listening as veil as reading, 
and ve again plead for a. division of labor as ve are prlisarily interested 

- . ■ ^ 

In the initial stages of the reading model. There is, hd^ever^ one ques- 
tlon about the ^forking Memory stage that is relevant to the initial stages. 
Can the result of this stage~a larger meaning unit~in some 9ense feed . 
beck to earlier stages of processing? That is, can the Interpretation or 
Lexical Access of words be facilitated by semantic context? This is one 

the most fascinating issues in current research^ and we will later spend 
«0M tifiif od it. 

Hie InaL 8-tage otf the model integrates the semantic representation of 



a cl^ue^ or sentence u^tly the previous ^context ami with other knowledge storied 
iB leoe-«etm memory. This Is presumably the poal of most reading. Attain 
the issues Involved Are basic to all psycholinguist ic skills (see, • 
Xletech &-Ven Dljk, lSt?6^ Suoelhary* 1975)^ end aglin we will, not pursue 
thai in this paper. 10 
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vant Isst^s , , . * . 

In our discussion of the nodei*, hit uport three critical 
^^ssiies- about word rogop,nit ion' chnt we intcad to deal with at Icn^tK, 
Ihese Include: (1) the units of interpretation, (2) the nature of 
lexical indices, and (3) the possible influence of syntactic and 
•eaantic context on word recognition. The next three sections deal ^ 
vlth these issues in turn* . . 

Before turning to then, however, there is one Dore issue that oust be 
confronted. Our.model characterizes reading as a sequential progression 
through various stages of processing. The Inforna^on starts as features. 
Is cenverted to interpreted visual patterns, then to lexical indices, 
^next to syntactic and semantic representations of* Individual words, then 
to an integrated sezaantlo representation, and finally becomes part of otir 
general sttflred knovl^dge.^ Such sequential processing is the way of most 
reading models, in fact of 'most informtlon processing inodels in general* 
But tHer^ is an alternative to this. What have called stages can be 
^thought of as various sources of information about the input » and sosie of 
t|i^se sight operate sinultaneously and interactively (as suggested by Korman 
4 Bobrow, 1975). Consider aA*exanple, Suppose the reader initially 
extracts only a few features and foros a tentative' interpretation on ttiis 
basis. Then the reader iittempcs. to access the lexicon via this tentative 
loterprctation and ^sinultaneously checks *th6 input Infotination* further for 
features that would coqfim his tentative iotefpretatlon* Nov the stages 
of FeatuVe Extraction, Interpretation, and Le)CLc^. Access are nil going on 
tflatfltancously; furthennore there is an iiiteractl^ t^tweecv the first two' 
sta&cs siaet the tentative buteone of Interpretation is directing sMc future 
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cotfrse of Featutp Extraction. We could complicate this still further by ' 
also permitting Lexical Access and senantic representations to be tentative 
and feedback to earlier stages. In this way/ we 'would- eventually ari^ive 
at a isituation where ail stages operate slmulaptaneousiy and interactively. 

This exaaple essentially modifies the model in Figure 1 by allowing 
Infonaation to flow frora higher-level stages to lower-lev^l ones.' In the 
parlance ^£ computer ^cieace, this is known *a:i top-down processing, while 
Infomatiod flow fron lower to higher Icvefeis calLed bottoo-up pi^&cessing. 
rising this tenainol(^gy , the issue we are concerned^ with is whether reading 
copsists entirely of bott6a-up processes, oi^ whether -top-down processes-, 
also play a role? "This strikes us as. one of the most izaportant questions 
that one could raise about sldUled reading (Don Soman has been raising it 
for years), biit we do not think it can be given a global yes or no answer 
Kather for each stage or source of infonaation, pne trust ask whether spe-. 
dfic higher-level sources affect it. Only if the dnswer is no in each case 



(a Bost unlikely event), can the itedel in Figure 1 remain unchanged. This 
td^dovn issue wlJLl be considered further in the following sections. 

ra. - UNITS OF INTERPRETATION AJID RELATED ISSUES . ^ ' 

• • • I 

• In the past "decade, there, has probably been more experimental research 
oa tha perception of letter strings than oo any other topic that relates 
to readings A good 'deal of. this research lias -dealt with the effects of 
stpictarol factors (like otthographlc regularity and lexical status) on 
^ perceptibility of letter strings. The major results that h^ve eoeVged 

ksve mubstwtially altered the way psycliologlets think about the Inte^pre- 

* , . * * 

cation stage of reading. These resul^ts indicate that certain structural 
factors, once thought to influence readixig only at later stages,* instead 
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have thel^. effect as early as' the Interpretation stage. In what follows 
we will first present sose of the firtdings of interest;, and then consider 

8ooe' tbeoi^eticai explanations, of these results, '(The following literature 

' . ' • - ' ' ' ... • 

review- is qulc^ selective; for fuller discussions see" t^he reCent reviews 

•f / ' 

by Baron, 1976; Henderson, 1976; and KreiigerJ 

1. Critical Findings ' . ^ 

1, Sosae background > The precursor of *the' recent research on structural , 

factors is Reicher's (196$) rediscovery that m adtdt reader baa perceive 

a wori nore accurately than an unstructdf ed letter string. We call it a 

rediscovery ^because much the same thing .had been deinonstrated by Cattell (1&86) 

matt than eighty years earlier; Cattell found that irtiea a letter st^Lg was 

• « * k 

presented tachistoscop;ically,, subjects could accurately x^port n^re of the 

string when it formed a ^*ord than when it consisted of unrelated letters. 

Cattell^ however; always required his subjects to report tfce entire item, 

and this mad^it possible? that his woVd-superiority effect was really' due to 

w Bo oty or response factors. For example, words* 'and^unstructured letter • 

•trifigs may'have been equal in thejr perceptibility, but subjects may have 

had s bias to report words in those cases where th^y did not extract suffi- 



cient infsrmation frq^' the tacKlstoscopic prcsentati^. To^rule out such 
possibilities, some methodological r^^Hltetnent^ wera needed* Thi^ is exactly 

r 

lAat the Relchir (1969) study suppllcdT . • 

■ - ^' " . / ' - 

In Seicher^s paradigm, a tachisto3copic presentation of a letter storing — 
t . if I - . ^ 

ba ii a word ofaVset of unrelated letters — was imm^riiitely foUoyed by a 

r ^ " 
Cwo-^al tentative, forced-choice test of one ^f the letter positions. An .-^ 

^lllttstratlcn should be helpful. On on^ trJaX a subje;;^ might be pte- 

seated the wofii READ , followed by ttys alternatives R and B aoove ati'd below 
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the pdflition of the first lettei;; the subject's task w« to decide which of 
the two alternatfves' had occurred in the string.' Op another trial, a subject ' 
might be presented the unstructured string RDAE. aRain followed by the alter- 

f 

ttatives R and H above. and below the position of the first letter; and dfealn ' 
the* subject. would have to decide which of the two.aVematives had 'been , 
pfesented. This t)arddign, called probe recognition, effectively eliadnates 
any report bias favoring words,, since when a word is presented both alterna- 
tives fdm wprds, and when a nonword is presented both alternatives fom 
nonwords. With this more precise methodology, v|Leicher was able to reproduce 
Cattell's superiority of words. Thi^ implied that words had an advantage 
over unstructured nonwords at a very early stage in reading. A host of 
.snbiequent studies,' using comparable paradigm?, have documented thts basic ^ 

'■V 

effect. Reichcr's study was thus important not only for the results it pro- 
duced, but also for the oetho^ology it introduced. We shall not dwell on ^ 
■ethodology in what follows, but rest assured that any finding we present 
hM been establisihed (at least once) in a pa^^jjgn as pure as Reicher's Rcobe- 
recognition task* 

• • - * » 

' Findings t hat/ words %are more perceptible than unstructured nonwords was 

the ^irst step. The next was to ask what mediated this effect. Was it that 
» • 

w>rds conform to English orthography while unstructured nonwords do not, 
or that words per se have some priviledgcd status in the Interpretation stage? 
BstOQ and Thurstone (1973) and Manelis (1974) were among the first to explicity 
raiM these issues^ and we now have some idea of the contributions of orthog- 
capby an4 "wordnesa" in the perception of letter strings. 

. -2. Orthographic effects . Perhaps the best ««ay to -demonstrate that 
eoafondcy to ortl^ograpblc rules faciltto^cs perception is to vary the 



orthp^aplilc regiilarity of nonworfls and show that regular nonvords are 

better perceived than irregular ones. In this way we can study orthographic 

effects in isolation. For example, BLOST (aijonis perfectly to orthographic 

rules, ST03L less so, and TSXBL pot at all. If orthographic regularity 

facilitates perception, then BLOST should be perceived the best of the three 

and TSXBL the worst. 

■ * • * 

Ksaerous^ experiaent^s haw used this strategy, and they consistently 
show jthat the perceptibility of a letter, string increases with its or the* 
graphic regularity (e.g.. Baron & Thurstone, 1973; Cibsoo, Pick, Osser, & 
Baoorad, '1962;. Spoehr & Smith, 1975). Furthensore, at least soae of these 
studies have shown that the structure effect was pot mediated by the simple 
freijaency with which letter groups appear (e^g., Spoehr & Smith, 1975). 
This sugg«ts the effect vas due (o the reader^s knowledge of orthographic 
Structure^ . 

3. Wordness effect s We now vant ^ consider if any of Reicher*s word** 
soperlorlty effect was due to wordness per se. That is, are word3 more 
perceptible than.nonwords that are equally structured, e.g., is BLAST 
easier to perceive than BLOST? Several experiments has addressed this ques- 
tloo, and the oost recent^nes leave no doubt that words have a percepti^al 
advantage^ over comparable nonwords (Juola,. Lcavitt, 4 doe, 1975; .Kroll^. 
1974» MoneliSy 1974; McClelland^ 1976. So wordness joins orthographic 
rafalarlty on^our list of factors that can facilitate the perception' of 
latter ftrings. That two distinct factors are involved has been shown by 
Xroll (1974). She demonstrated that some experimental variables (like 
vhatber a block of trials contained it^ms of the some structural type or 



not) affected the magnitude of the orthographic effect but left the %/ord- 

2 • 

a effect unchanged. . ^ . 
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' v. rnC yordyi nrte r,_eff ec_C . In eddition to a difference betuMn words 

and no^ords, Ftcicher's (1969) original repoFt also Contained another inter-^ 

eating rasul?. Words weri betfcer perceivad^thaa individual letters. This 

•ef£e«f"^ yi consicferAWe ioportance ta anyone intere«ted in readj-ng, for 

it argues strongly a§4inst a letter-by- Ijetter approach (as Bre«er, 1972, 

^ij^nt^ out ia'his criticism of Goagh's. 1972,. controversial letter-bylctter 

model) The w^-d-lett^r effectVhjs how been denonstrated In numerous sophis- 

tlcated- patadlgns (Estes, 1975; Johnson, 1975; Johnston & McClelland, 197J; 

Wheeler, 1970)/though ihere.is stilf sone'uncertalnty about the conditions 

;ed to produce it (Johxiston & McClelland, 1973; Xezrich, 1973). 

He have'felassifie^ the word-letter effect separately from the preceding^, 

^factors because of.^our un»rtainty about what the^^esent effect is due to. 

It seeas unlikely that the word-letter difference can be reduced to a vord;- 

aesa factor? A and Jt arc wDrds as well as letters, yet both can be better 

perceived when embedded in a word than Vhen presented alone (Wheeler, 19^0).^ 

It is possible that the effect is somehow due to orthographic structure, but 
» * 

this is dtfficul«^o determine without a complete list of orthogtaphic tules^. 
5. Task factors , Thos far we have considered only structural or stiaw^ 
effectfr* It turns but, however, that all of xhese effects may depend 
M th« reader .trying to interpret lett€tr strings at the l^el of letter 
froops tod words* For when the reader is given a task that induces him to 
iat^piet letter strings at the- level of features, all of 'our structural 
•iftcts simply disappe^ (Estes, 1975} • 

Ltt ^ illustratcr this interaction ot task and structure. Thompson ^ 
and Hassaro (1973) studied. the word-letter cffcdt ina paraJiRn where Che 
fonr «»rd8 APE . ARE> AjifE, and ACE, and the four letters P, R, D, and C. were 
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repeated hundreds of times. Thus the only thing that really varied was - 
whether a P. D. R. or C ocJurred. nlono or in a word, and subjects were 
• . -^aware of this. - Undfel thes^ circumstances, it -seer-s likely that subjects-' ^ : " 
. • restricted their 4nterprecatioris to the fc^ares of the criticaMctt^s. • 
and sure enough '^ere was no longer any dilferenoe betUeea the perceptibility 
' of words and letters,. la like manner, the difference between word^ and 
unstruc'^tured nonWs can also be eliminated (e.g., Bjork & Este^, 1^3'/ 
Massaro, 1973). 

Ve think this set of studies has so»ething important to say about the 
nature of skUled reading. The reajie^r seems to have reaarkable flexibility 
even in soae of the initial stages of the reading -process. . Specif ic^lly. 
. ■ * the reader seeis capable of v^teg his level of interpretation so as to fit 
C<8k demands. We also know from other sources that the Uter stages of 
reading are charatterized by flex^1)illty (e.g., Histlet-Lacknan. 1972). 
' In fact, the only s't^ge of J:he reading process that does not seea to be very 
' «en4ble to change is the firSt one. Feature Extraction (see. e.g. . SKif f rin 
ft Ceisler, 1973). The general pictiire o^ a skillea reader that emerges is 
of one 'who can readily aUer »ost of his processing to fit the situation.. 
B. Theoretical Explanations 

1.' Overview . WkndCr, then, that orthographic regularity and wordness 
' - en facUitatc pgtcept ion, that words are even tore perceptible than their 

constituent letters, and that all three 6f these effects ,irise whenever the 
' reader Is operating at a level higher than tliat of letter 9^lysU. The 
• problem is how to account £or t|.ese effects In the c^,nCext of the E«^neral 
■odel we presented earlier. 

There has hecA noi shortage of explanations to account for soae of th«! 

* ' . * . 
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effects we described, but it is i>ot ouf intent ion to rcvicv all propoued . ^ 

/ • • ' * 

' cxplAna/iotis . (For an attempt to do so, see Snith^S Spoehr, 197AO Rather, 

* we will focus on one class of explaaations chat &ceras to us to be <)ui(e 

# 7 . * 

prousing. The type ve have in oind assuaed chat Che ef f eccs^ of ^interest 

ar^all due co che> reader interpreting lettet strings in tenAs of nuiti- ^ 

/ ^ * 
l/ttcr units. Thus, while any lel:ter~str"tne caflT always^ inCf rpreted in ' 

' terss of 8i2>gle letter maits,^ structured nonwords can also be^ interpreted 

In terns of letter-gro^p units, while words can further be* interpreted in 

terms of word units. This idea derives froa Frank Smith's (1971) conception 

of reading* But we will have to go beyond Seiches theory, for >is work w^ 

done before sose of the finding of interest had been discovered. What we 

will da/Vherefore, is combine some of Smith's idea^vith recent notions of 

LaBerge and Samuels (1974), E^^es (1975), and Triers (personal coomuoica** 
tlooy 1974) y and sketch a detailed accost of the Interpretation stage. . 
Our sketch should be treated as a kind of nodal model for the class of cur- 
rent explanations that enphasize oult^iletter unitVi of interpretation. 

2. The Ttodal model. Figure/2 contains our account of the Interpretation 



Insert Figure 2 about here 



stage. It is an atteopt to fill in some of the'miss'ing details in the Inter- 
LpratatloD at^ge of the general, model we presented earlier. (To emphasize 
thlm^ tte^ Feature Extraction and Lexical Access stages are also indicated, 
la tlM'£igure.) 

The Ifodal model posits four 'distinct l^els or units of interpret^cJi^ny 



features (syiibolized as . letters (Lj). letter groups aCi,). and words 
(Wj>, Each unit has only one function: to detect the visual Inforaation 
Cfrat defines it. Let's. take some examples. A possilile feature unit might - 
be defined by an upright liae% and it would be activated whenever such a 
line was detected in the input. s A possible letter unit could correspond to 
B, and it would be activated whenever all of the features utUts that define 
it are activated/ A letter-^coupr unit aighc be BL, and it would be trigsered 
by. either the feature units or the letter units that define it. Finally, a 
possible word unit could be BLAST , and if would be activated by its defines 
feature units, letter unit^, or letter-group units. 

Bote that in the above exaxples, inforaation nay* flow in one of two - 
ways. First, information nay move sequentially through-^he hierarchy ofi 
units, with feature units activating letter units, which in turn trigger 
letter-grouix units, whicfr then activate word units. Thus the acti/vation of 
Utter groups and words is mediated by the prior activation of letter units. 
Sdch Wiated activation is found in the recent nodels of Estes (1975), 
|«Berge and Saswels (1974), aod Massaro (1975). Second, infonfetion nay 
flow directly between units that differ by nore than one level. Thus fea- 
titre units nay directly activate letter-group or word Mnits, and similarly 
leCter units nay directly trigger units corresponding tp 

liords. Here we liave xascs of noniiediated actilra^lon/ an idea^rrowcd 
froB Soith (1971) that %m also part of the LaBerge and -Samuels (197A) model. 
Both types of infonaatiton f low^ prcsuaably go on concurrently, and whenever 
acClvati^ of some unit passes a critical level, that unit bcconcs a pes- 
•ibl« Interpretation of the input or of pLzt of t!fe input. 

There is one more.iritical sssunptloo. Following Estes (1975), we 
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assuae the' actual caSR ^ subject is asKed to pcrforn <inciudinc th^ Instruc- . • 
tlons) presets certain Icycls of units, and thit acttvitioa at these levels- - 
will ultinately deternine the subject's responses in the task. A task in 
Mhlch the subject need bn\y discriairiate aoong a ^ew alternative letters vJould 
pi^esunably lead to presetting of the feature or letter level^ .whilfe one that 
requires the subject to perceive raey-^if ferent 8tructur€d pat te-rns would 
•gopposedly lead to presetting tbe letter-group or word level. 

This Dodel appears to be consistent with all the findings we nentioned 
earlier. Let's start with the orthography effect. To J^sp things sifflple. Just 
consider' why a regular ccnscaant cluster, like initial TH, is nore p^srceptible 
^han an irregular one, liice- initial HT, wjien the^ subject is preset to intecpret 
letter strings at one oi the higher levels. Our nadel offers ^wo reasons for 
th£s difference, and both follow fron the tioJCiod' that TH is probably one of 
the reader »s letter-group units. First, when the inlfornation flow is se^ueatfa^ 
or mediated, the activation will terminate at the TH unit for the regular con- 
sonant cluster, but at tfte H and T units for the irregular clusters; thus,^ 
Information about the order of the two letters wiU- be available for the regular 
cluster but not for the irregular one (Estes, .19750. Second, when Infonna- 

♦ 

tloft flows directly^ froa f eaCures to letter groups, both features and letter 

. ' 

nay activate TH while only features can activate the H and .T units that 



'define HT. Thus TH wUl be more perceptible than |T hccause the former has more 
■oorces of activation. ' (It should also be. noted that the features that define 
l«tter^roups like TH may be redundant, and consequently fewer features may be 
to activate tbe TH imit than to trigger either the T or & unft.J 
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These same two reasons- will also accounc for core complex cases of Che 
orthographic effect; all that oust 'be assumed is that orthographically 

regular strings are more likely to contain letter groups that correspond^ 



to exi)stent units than do irregulai^ strings * ' , 

The wordntss effect is explained in similar fashioif* This effect 

4 

voiild he due to the role of word units in the Interpretation stage* Th« 
existence of such units neaas that any stritis that foras a word will have 
• c c es e to an additional Interpretation^ unit than a coc3parabl« nonword. Hente 
tbc two reason^ we just discussed can be invoked a^ain, this time to explain 
the perce^ftual superiority of words over cocparably structured nonwords* The 
sve type of Sqglanation also holds for. the word-letter effects. .Here word" 
stlaull have access to letter group and word units as w^l as letter units, 
vhile i&div'idual letter stiauli Bust suffice with just letter units, 
rinallyy since all qf bur explanations depend on the activation of letttr* 
group and vd||[d units, it follows that the effects in question should dis- 
appear the subject is preset to respond at » the feature level. 

3. Issyes . In' formulat.ing the abov^e modeX we have been forced to take 
a stance on three oajor Issues, Let us spell tt^ out so one can get an idea 
of what aooe alternative formulations night look like* 

Tht first issue concerns the distinction between mediated and nons^* 
iated processes in the interpretatlotv of letter strings. In the Modal vodel 
M allowed both types of processes » as the reader could either go through 

Imttmtn oin his way to words or move directly from features to words. In 

I ' ' 

asking this assuoptioa, we line up with LaBerge and Samuels (1974) and Smith 

(1971) t who also permit non?eediatcd proocnstnp. But otrncr fonaulations are 

foaslbie, as both Estes (1975) and Massaro (1973) hnve proposed \iable models 
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' that permit oniy tediated processing. Consider in particular the Estes 

» 

formulation. It looks very ouch like the one in Figure 2, pxcept that In- 
* fonpation can only flow" sequentially'. Th^rth^,raphic and word-letter 
effects arise because. structured nonwords and words eventually gain access 
to Haiti-letter u n1t« rhar supply p^sitlpryi ^ infor mation^ .Thus thisjDodel 
bol4s that all the beneficial effects of structureon letter-string percep- 
tion are due to the. reader^s gain in infonnation abotft fhe order of letters, 

» 

«ad 'not to any gain in iriformation about the identity of letters. 

A second issue is one we mentioned earlier: top-down v?. bottom-up 
processing. The Modal tijodel invokes only bottoa-up processes, and this is 
true of Bost current aodels of word perception. Howeyer, it may well be . 
possible to construct «a Wdel that uses Cop-down processes to account for the 
•tructural effects we are concern^ with. "Uhile no detailed account of such 
m Bodel has been published as' far as we' know, there at^ some leads in the 
.Uterature. Thus one of JJheeler's (is/o) explanations of the word-letter 
effect involved a top-down process. When a word is presented, soie of the 
features extracted may lead to a few tentative interpretations of the Input. 
Tha« can then be use/to access the lexicon^nd arri^ at a set of lexical 
candidates; these in turn will direct subsequent feature extraction so as 
to Mxlaix^Ldiscrimination aaong the lexical candidates. When a single 
letter la presented, no such top-down process can be used. Hence^lnglc 
letters will not be perceived as well as words, k sisiilar explanation could 
ta devised for the wordn^s effect. 
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What 'is the likelihood tkat theorists will b& able to modql the Interp- 
retation stagp without recourse to top-down processes? Very low, we thirfk. 
^ For thcuigh we wer^ able to 2Ct by without such procc"s?»es in the Modal model, 
^ ve were concerned only t:ith structural effects. Vhcn we turij to the effects.- 
- —of-syiitactic -and setaaxitic context in* a later section of this paper, ve 

vUl be forced to consider some top-down prdtesses. \ ' ' ^ 

the last issue of interest is one we've not mentioned lie Our 
Modal model, as well as cany others, .assutnes the re"ader*s orthographic k^wl- 
edge is built into his units of interpretation, rather than in his actual 
use of'tules. But thihgs could be otherwise. For exaaple, in "Massage's 
(1975) QOdel, the reader presuaably nakes dynasaic use of a se^ of orthographic 
rules to aid his interpretations. This issue of fixed units Vs. dynamic 
rules has been raised by Baron (1976) and Massaro (1975), and we think it 
mn important one for theoretical and irfstructional approaches to reading. 

One vay to get some insights into this issue is to consider some related 
vork. While we are , concerned ^ith^^iow* skilled readers perceive familiar 
Inputs^ Chase and Siccn <197A) have tackled an equivalent proMea in chess. 
They asked, what is it a chess master knows that allows him to. perceive 

reguL&r chess pattern better than an irregular one? Their research sug- 
gests ttiat.this ability is mediated by units corresponding to regular chess 
^ patterns, rather than to the dynamic application of Yules that generate per- 
•issable patterns. This raises the credibility of the unit approach to 
wrd .^ception. Ue get a differaot message, however, if ve* look at the. 
research on speech perception. Consider the finding that adult speakers 



irch on speech perception. Consider the finding that adult speakers 
can perceive a string of words better if it follows the syntactic structure 



• of English (e.g.. Miller & Isard, 1963). No one lias ever seriously, suggested 
that mastery here depends on fixed uoits, since there are Just too many 
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units involved. Rather, .mastery in^this case presumably depends on the 
dynamic, application of rules. What kinds of rules, th6ugh, is another 
natter. Many researchers now belteye. th^t the rule^^rc really heuristic 
strategies and not algorithms (e.g. , Bever, 1970; Clark & Clark, in press, 
Qiaptcr 5). . It thus seems tha^there are successful precedents for taking . 
either a unit or a rule approach to the use of orthographic structure in . 
reading, though if one fa^^s the latten it might prove prof itable 'to look 
at heuristic strategies. ^ \ 

One final point .about thlt business of units vs. rules. ,It may be 
that people use both units ai^ rules though some reI}^more on units x^ile 
oth€;;cs depend more on rules. Baron and Stravson (1976) have proposed 

such an .individual difference in reading strati^gyy^^d haver offered some 

» 

nice experimental support lor it. This kind of individual difference should 
be of interest to reading researchers, since it carries vith it the sugges- 
tion that there* 3 more than One way to internalize the orthography. ^ 

; * - ' ^ III. ^I^XICAL INDICES 

iu Overviev 

' ^In bur model, the Interpretation and Lexical A^ess stages are closely 

Interrelate vith the output fron the former serving as the input to the 

% 

letter. However 9 as mentioned earlier, it may be the case that the Output of 
Interpretation is not in the proper format to be used as an input to the 
lexicon—some sort. of transformation may first be necessary* ^In order to 
detemlne whether such transformation is necessary, ue will consider vliat 
is kown about the nature of lexical indices. Two possibilities will be con- 
sidered. One is that lexical indices arc rcproncntcd in some sort of speech 
co^e. This would require t)ie addition of a speech recodlng^ stage between 
biterpretatiott and Xexlcai Access. The second 
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possibility is th.it lefctcal <ind tcef? are represented In an othrofjraphic* 

• 7 • U ' 

code. If this is the case, the output of Intcvrprctatioa can directly 
provide the Inpuc to Lexical Access. • ^ 

Before looking at the experloental Evidence, ,we vould like to be cer- 
tala that there no confusion on one important^ point, -^e view that speech 
recodins.is unnecessary for Lexical Access does not imply it Is alsp unned* 
«eMary for l^ater stages in the reading process.' for example, it may be 
essential to recede words to speech prior to the Working Memory stage, • 
be<;ause,the temporary store needed during this stage might hold more speech 
.»y«bols. tharf orthographic ones (Kleiman, 1975). Since we are focusing on^;^ * 
the early stages of the reading process, vre will not consider the evidence 
in regard to this possibility. Rather, ve will only consider evidence from ' 
czperioental tasks we belike tap the Lexical Access stage; i.e. / those 
Studies that remiire subjects to retrieve information about individual words. 
B. Critical Findings , As always, there is more relevant literature than 
can be reviewed here, so we will be selective (for a more- detailed review. 
Ma Klelaaa» 1975) ^ There is a set of studies that have been interpreted 
M showing that speech recoding occurs^ before lexical access in skilled 
reading. In one such study, Rubens^ein, Lewis and Rubenst^ln (1971) 
found that when anh^ecrs are asked to decide if a visually presented string of 
letters forsf a word (a lexical decision task) reaction time is af fectied by ^ 
the phoneadc properties, of the letter stcing;^- Tot liistance» nonwords that 
vottld be pronounced like English words (a.^., brtma ) take longer to reject 
Chan other pronoanq.cnble nonwords. Ruhpnsteln et a\» » interpret this finding 
as showing that speech^recoding occur s^bef ore lexical access. Meyer, 
Sctinraneveldt and Ruddy (1974a) came ' - 
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to the same conclusion on the basis of , experiments. showing that reaction , 
tlae to decide that tw^ strings qf visually presented letters both form 
words is affected by the phonenic; sinilaricy of the words evc-a when ortho- 
graphic siailari£y is controlled. For e«.plc. subjects could decide .nbouX K 
two phonetically si^iilar words (e.g. . bribe-tribe) faster than two- phonetic- 
ally disslailar words (e.g., couch- touch). 

We do not find these e:<rer icer.tfe cunvlncln^^. Often there Is a crucial 
prbbl^a in that the nanipulated phonemic^ variables aay be confounded witfer - 
orthographic variables (Gibson. Shurcliff. & Ybnas. 1970; Meyer •& Ruddy. 1973). 
Also, smne of -these studies 'v^ have biased subjects, towards using a re- . 
codlnk strategy (see Klei=an. 1975. for further discussion of why th«e ex- 
periments are not convinc^gK We db not doubt that skilled r^a^Jers can 
recode writtel' words thl\r spokA equivalents and will do so under certain 
circuostanc^s. The more ihter^sting question is whether they are capable of 
liilcal acce-ss without recodin^. U will describe several studi;3 Chat con- 
Vipce « that lexical access witholt recoding is feasible. It is interesting 
'to 'note that the stuAtes supporting recoding generally use tasks that sul^ects 
en do witbo;il^etrievftg the deanisgs of the wg^ds, while those that show 
recoding Is nor nece'ssary use tasks requiring the ase of word mfeanings. 

Baron (197» reports two experiment^ of interest. In one. he timed 
«4jects while they derided whether pr not short written phrases-.^malce sense. 
The crucial coopartson was between two 4:ypes of phrases that did noC make 
•m when read: those thit would, have made sense if pronounced Ce.«. , 
peace of Pie , mv knew car ), and those that would; not' (e.g.. pie pod .^gurjio 
W). If .ubjects recode to. speech before deciding whether the phrase makes 
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sense, they should have taken longer on. the pea^^ of pie phrases because 
they* would , have to chccl^ the spelling in addition V) the sound. The results 
shoved, however, there was no difference in the tine needed to decide about 
the t%io types of phrases, although there^.was a significant difference la 
error fates. In his second experiment. Baron' asked subjects to decide if the 



written bhrases would sound sensible^ if pronounced. Here the crucial com- 
parison Was between two types of phrases that sotmd sensible; those that 



are also sensible when read (e.g., peace treaty ) and those that are .not (e.g* 
peace of pie ). If recoding to speech always occuts before th» decision^ the 
tiae to decide about these two types of phrases should equals In fact, 
pljraUs like* peace of pie took loQefto d*149 on. Therefore It seems ^that 
Tscoding i;o 5i>eech Is not necessaxy. j 

Klelman (1975) has also. shown that coUegiT readers can retrieve infonna- 
tloa kbout Individual words without speech recoding. Subjects were timed 
vfaile ehey oade three different .decisions about pair? of visually presented 
«Dsds. For some pairs, subjects decided whether the two words were spelled 
allftevafter the first. letter. Th< words never sounded alike (e.g. lemon • 



demon are spelled alike), so that subject* had to make this decision on 
tlM basis of visual infonaatioq. For other pairs, subjects decided whether 
th« two words rhymed. Here, in botli the rhyming and nonrhyaing pairs, the 
VDxds were spiM-led alike (e.g., blaae-flame vs. Icoon-denon) . thereby forc- 
ing s.ubjects to recode to speech before making thelt decisions. For the 
palt», subjects 4ecl^ whether t^^rds were syoonyms. Since 
diis task requires infonnatl«» about the meanings of individual words. It 
ms assaoMl to tap the processes of Icxic a^ access. Each subject performed 

• * 
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the spellins, rhyming and cynonyniy dec Uiau« both with onil 'without a concur- 
rent interference task. This task consisted of repeating dibits that were 

«r 

presented rapidly and was dcstsned to disrupt^recodln; to speech. The 
measure of Interest was the effect of tfiis Interference task.on the th^e 
decisions. Since the spelling decision doesn't require rccoding, it should 
not shpw a large interference effect. Sinde the rhyming decision requires 
receding, it should show a large interference effect. What about the synonytay 
decision? If receding is required, this decision should show a large inter- 
ference effect, comparable to that on the rhyming, decision. If the"^ synonymy 
decision dq/es not require receding, it should show a small interference 
effect, comparable to that on the spelling decision. The results clearly 
support this second prediction — ^both ^e spelling and synonymy decisions 
show a small interference effect, while the rhyming decision shows a much 
larger'^e* 

issue we have been discussing bears some relationship to the classic 
pb^oics Mthod vs. sight method debate in teaching reading. However, ve 
do not think that any implications for teaching can be drawn directly from^ 
oor conclusion that speech recoding is no essary .before lexical acce'ss 
In skilled reading. It seems quite possible that although skilled readers 
:aay no^ use recod Ing^teaching a recoding strategy could* be a good beginning. 
One realdQ why implications cannot be^draw. directly from studies of skilled 
rMding to methods of teaching reading is that the child's lexicon might be 
organized differently than the aJfult's. Chomsky (1970) suggests thafi jrhe 
chlld^a lexicon is orgnnlacd phoneticnlly, and that with development, it is 
reorganised to code 'similar it lea in meanings of related words. For 

la, couraga and courageous may be totally separate lexical entries for ^ 
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the child, but both may be derived from a single lexical entry for the aduft. 
Chomsky's proposal is very speculative at this point, so wfe dpn't wish to 
^8h%t too far. However, the i^ossibillty* of fundamental dif^ferenc^es between 
children's and adult's ^linguistlc kno^z ledge rmst be consider^ before draw- 
lag implications for instructional procedures from studies of 'skilled 
readers. ^ 
* ♦ 

IV. COKTEXT EFFECTS IH FdE INITIAL PROCESSES 0? READIIiG ' 
So far our discuteioa of the processes involved in reading has been 
alaost entirely bottom-up. In this section we will look octe closely at 
the need to include top-down processing in our model of reading, itore 
specl|ically» we will consider the effects of preceding syntactic and semin* 
tic context on word perception, where tbe^ effects se^ to arise because 

of a tnr i^^^n^ TJlC^fr'T^^'^^'T^^^^ litcrature^contains quite a few 

desoQSt rat ions of such^ontext effects. Some of tJ«J^ (e.g., Kolers, 1970; 



Goodman, 1969) show that certain types of errors that are concnon in oral ^. 
XMdlng can be accou^i£eih4or only if previous context is considered. This 
is true even with oral riding in the first grade (Weber, 1970). Other#^ 
studies have demonstrated that the size of the perceptual span or effective 
'Visual field depends partly upon characteristics of the preceding context 
Qlsrcel, 1974). However, our model of reading does not aJttress either oral 
rssding or the perceptual span. We once again plead a division of labor and 
lialt our discussion to the effects of content on the Extraction, Interpre- 
tstion and Lexical Access stages. 

Let us first look at two representative experiments that demonstrate 
a facilitsting effect of context on processing individual words. One of 
tlMM U by Morton (1964). Bt acasured the threshold to recognize a word 



presented alone and compared it to the threshold for the same word presented 
after a context. His results showed that context, reduces recognition thresh- 
old, aod the anouac threshold 'is reduced depends on how htchly expected 
thtfwoud is when t*»e context is slvcn. For.exaaple, the context The cug 
«as Placed on the reduces the threshold for table 'a great deal, since 

table Is highly expected". The fcaae context also reduces the threshold for 
saucer , but not as nuch. since sauoer Is not as highly expected. Bote that 
this deduction is of the mean threshold f<Jr sets of subjects, so that it Is 
possible that the effect is specific to the one most expected word, but that 
this word differs for differ en^ subjects. 

" The second experiment is by Meyer. Schaneveldt 6 Ruddy (1974b). They 
aeasured rca^ion time wbile subjects determined whether or not strings of - 
Utters fdtmed words. Each trial consisted of two successive decisions, 
with the second lettsf string presented imnediately aft«r the first decision 
W«.Be;d only consider the cases where both strings of letters formed words. 
Meyer'et al.. varied the se-umtic relationship between the two words.. so 
tlist foi s<Ie trials t'hey were highly related (e.g.. bread-but ter, doctor- 
BWje)' while for others, they were unrelated (bread-mir>»e. doctor-butter) . 
Tbs fiaiing of lnterest<is that reaction tine for the second wor^is less 
^mit is *e-antlcaUy related to the firs? than When It is not.-^t is,- 

Ik 

coatM3(t of « .sMaticaUy related wb^d facilitates the decision. 

: Moth of these studies sbow\ cootast effect on the early stages of the 
. TT-iP*«t process, other studies doament the consistency of thU effect 

<e.gl, Hilvlng 4 Gold. 1963; Tulving. Handler. & Bau^. 19(54; Meyer 6 
. 8clif»«««ldt, 1971). The-4ssfie is. how to account for thepe results. There 

is MS agresMnt on the broad outlines of sn exjlsnstlon. A preceding 
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context I like The cup vas-placed on the , sonehov activates the Tneaaiag(s') 

\ 

of the possible next word, and' this activated* meaning then provides another 

'source- of information to be liscJ durin-' the recognition of the next vord. 

A glance at Fi-gure, 1 will shov that we are now talking about infomation 

fro* the higher stages conbining with inforoation froa the lower stages. 

This is t^op-down processing v\t Excellence s and it seeas to be a useful 

starting poinc for thinking about ^ the context effect* , 

Beyond th^s outline, there is little agreement on how context vork^ 

Soughly, there are tvo types of theories of the context effect, correspond-' 

Ing to what researchers hfve called passive and active tsodels. The passive 
^ * 

^odelai are probably the better developed, and these include Che theories 
up 

of Collins and.Loftus (1975), Morton (196?), and Schvaneveldt and Meyer (1973)* 
Let*s take the Schyaneyeldt and^ Meyer fomulation as an example of this 
cIass^ Consider first the case where only two words are involved, with one, 
belag the context wo|rd and the other the test word. Vhen the cont^t word 
Is recognized, its lexical representation will be activated, and this activa-* 
tioo then spreads* to the lexical* representatioi^ of rel-ated words. If the 
test vord is one of these, it will be partially activated ^d so require less 
processing at the lower levels. Hence the beneficial effect of context on 
ftsriy processing. In the TOre interesting case where ^he context involves 
ea entiife phrase, the phrase would now becooe the source of activation, and 
this activation would prcsunably epread to all words seoantically related, 
to the phrase as a whole. ^ 

« . 

ZO contrast, active ocdels (c.g». Woman & Bobrow, 197S) assuae that' 
context plays a oore selective role. Here, context "supposedly sets up some ' 
specif lc« lexical or scmsHbic expectancies, whic^ then selectively guide 



processing at the Idwer levels. For example, the expectaccy of a particu- ^ 
lax lexical item might lead to ajselective examination of features that would 
tend to coofirn it. This is quite sinllar to the top-doyh interpretations 

V 

we have nencioned earlier. 

Oae -essential difference between passive and active modefs thus concerns ^ 

the range of w6rds whose perception can be facilitated by a particular con- 
text; for passive models this range includes all words semantically related 
to the context, ^hUe for active models this range is restricted to a few^ 
specific expectancies. Another difference between the t^o types of aodeU ^ 
concerns the interaction between contextual aad perceptual information. In 
a passive aodel, both sources of information si=?ly feed iJito a cosacoa point 
(My the lexical representation of a word), and in no way does the contextual 

Information directly affect the quality or quaAtity of perceptual information. 

• . I •' 

That's why. they call it passive. Id an active model, the context can aitually 

*s ' ^ 

determine what •pcrceptuat-itf*ormation the reader should look for. 

So what does all this have to do with reading instruction? Unfortunately 

at the preset tine, very little.' We don't see^any possibility of Instructional 

Mnts being derived from the work that Is currently available, chiefly 

because so little exp^ieental work has been done. We have included this 

MCtlba because we expect a great deal of attention to be directed to the 

effects of context in the next few years. More detailed information on how 

skilled readers use context should theri provide hints as to what we should 

try to teach children about the use of context In reading words. 

V«^b€g^ by arguing for lnfor»ation-proce»aing appxoach to reading, 
'lla tbw propoaed a genqfal inforaatlon-processlng aodel for adult, skilled 

32 . 
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reading that included that stages of Feature £xt.raction. Interpretation, 

^ * / / , \ ; 

lexical Access, ^^orklng Memo^ and Integration. Of these stages, ve focused 

on Interpretation and- Lexical Access, and discussed sonie of Che issues that 

have arisen. in the study of these stages, namely units of Interpretation^v 

— . , > i * 

% speech receding opd lei^ical indices, and context effects* In the course of 
our discussion, we^llre "able to fill in spue oi the details about the oech- 
underlying chese stages, buc x>f course ouch reoalns to be done. 
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Figure Captions 

Figure 1. An Irttornatioc?Pfoccssing Model of Skilled Reading 
^Figure 2, Mul^-Uait Model of the Interpretation Stage* 
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Foocnotes 

^Thls reaearch was supported by U.S.- Public Health Service Grant 
IS-1970S. The second authift^ Is now at;the ^verslty of -Ullnols at, 
Urbana-Chaapalsn. - ' 

face chat wordness facilitates perception suggests a further 
pOMibility. Perhaps the accessibility or frequenc^r of a vord also has* 
ao ef fect» such that 8X)re frequent words arcP note perceptible than less 
freqaent ones* Recent studieJ|^|||^ever» have yielded little support for 
tkls suggestion (see in particular ilanlells» 1^74; see also Theios» 1975). 



■ 42 



INTEGRATION WITH PREVIOUS 

CONTEXT AND KNOWLEDGE 
*Afp STORAGE IH MEMORY 



( SENTENCE OTPREHENSION ) 



\ 



WORKING MEMORY 

^ 1. TEMPORARY STORAGE 

2. PROCESSING ' 
' A". PARSING PROCEDURES 

COMBINATORIAL PROCEDURES 



i 



INOEX^ 



I 



LEXICAL ACCESS . 

SYNTACTIC INFORMATION 
SEMANTIC INFORMATION ' 



} 



i 



IfrrERPRff - VISUAL FEATURES. 



EXTRACT VISUAL FEATURES 



\ 



t 



( WRITTEN TEXT ) 



May 20->P.M. 



OPEM DISCUSSION OF E. SMITH PRESENTATION 



GLASER: Ed, you sees to treat the distinction between the fixed and dynaalc use 
of rules as a dichotomy. It seeas to me alaost a developmental feature of 
something that happens in instruction. Consider a* chess master, for example. I 
supfose that ' he operates on the basis of simple rules, but eventually he also 
develops the capability to see whole patterns; he develops, a bigger and more 
complex vocabulary. Is that fixed application of rules or dynamic application of 
rules, or is it Just ability to* apply simple rules In bigger rule systems? 

E. SMITH: I guess if you look at it at some level, it may disappear as a 
dichotomy, but there may be some reasons to maintain a dichotomy. Take the chess 
mrk, for exnple. As I understand it, the notion Qiase and Simon have come out 
with la that one reason a chess master is superior to a novice is that he has 
perceptual or memory i^its that correspond to .large patterns. » It is the same 
point that I am trying to make: ^As a result of your familiarity with the 
language, you build up these l^rge visual units. , you * get down to a 

detailed enotigh level-^suppose you are" trying tt s^te a computer program to 



mimic some aspect of readings the two ideas are going to look terribly different. 
In the case of this unit idea, you are going to ^tick in the possibilities of 
ubitm, large u^ta, like a whole word, that can be matched to incoming features. 
If you believe in the dynamic application of* rules, you are going to faave to do 
it very differently. lou are going to have to take in the features, and 
• om twh e r e . you^teve t& set-up all of th^ rules you are going to use. Tou are 
going to have to ate what featurea you have and apply a certain rule to see if 
ttet will help you. I am saying that if you get molecular enoi^h^ the processes 
oertaifay do differ. 

209 
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The second source ot evidence for this is a paper by John Barron, who has 

4 t 

got soae nice evidence for two kinds of adult readers. One group is eztreaely 
^jifluenced by the regularity of words, *when they have to pronounce theai. These 
people really seea to be. responding to details ^f the orthography. People in- the 
other group don»t show that kind of difj^erence; , they seen to be reading in terns 
of large units. The first group i» like the Phoenicians and the second like the 
£bin€se. You cannot prove tliis on the basis of only a couple of experiments, but 
Barron has got convergent evidence that there are really these two types of 
readers: I thint if we can stow this at the' level of individuatl differences 
aaong skilled readers, then* it might become important for the kinds of things 
people at these conferences are concerned with. # 

PEHFETTI: I wonder if the conclusion about phonetic decoding would be modified, 
if you ^ran a visual tas4c that was analogous, to the spelling task; i.e., sooe 
.task that doesn*^ involve graphemes. If you found essentially zer^ Interference, 
Instead of 100* would you then want to conclude that there is even some graphemlc 
decodlog in the spelling and the reading tasks? 



SHITB: Can you come up with some idod of task? 

s ^ * ' 

PSBF^TI: LlMS and ai^gles; something that Is gecaetric. 



ILSIItttt . There la sose independent evidence thatt you arl^not using some sort of 
phoniMl 0 decoding In ttse spelling task. ^ ^ 



B* aUTtt: In tbe spelling task, it doesn't matter whether you present 
or 



&]MfHf]miT MflM-fla^ sound alike, whereas in j^emon^demon . 
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there is a sound change, but both of them take the sameaaouDt of time in the 
spelling task. If people were really using any kind oit speech to* do the spelling 
task, you would expect thea to be faster with words that sou^d alike, but they 
are not. So flldnn is right; - there is very little speech going on in the 
spelling test. But you are right, ^ too. If you can 'come up with a ta;5k that 
shows zero, it would be a better plan. ^ 

LIBEBMAH: Do you Jmow the Erickson, Mattingly,,'Turvey study? 

* * - m 

E. SMITH: Not off band. 

LIBEHK A W ; It»s a study of errors of readers of Japanese* kanji. The ^ttem of 
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errors led to the conclusion that the subjects tended t<j recede phonetically even 
tbOMgb the kanJi characters represent aeanings c^irectly, not the phonology of the 
language. ^ * ^ 

Z. SKITB: Vhat was the task involved %tx that? 



K 

LIUBMIK: I can^t reseaber the exact procedure. 



I. Tbat<s kind jof critical to the^^iaent I aa aaklz^. 

LIBSMAI: Tbe^ubjects tended not to confuse words that had optically aiallac 
kaojlt or those vltb siailar aeanings, but rather^ the errors tended to reseable 
tte target words pbooetically, as, for ncaaple^ to be rtayaes with the soantic 
rapraacatatiMS of the target words. 

• 47 * 
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E. SMITH: I (^'t say more, unlesa I know what the ta^k is. If it*s a meaory 

J 

task, I aa not surprised. ^ ^ 

I think this issue^ conceptu2a}.yy is really quite subtle. For^^aaple, it 
■ay well be that a skilled reader can gain visual access to the lexicon; **that 
rj^go f ron a visual pattern to the lexicon. Sup^se once he gets to the 
lexicon, 'in addition to getting to the neaningi he gets the pronur\piation. That 
would still show that you can get visual access to t^e lexicon. lou can say, 
*irea*t we quibblipg here? Is this distinction between visual and acoustic 
iaportant in any way?" t thfbk it is, because under this scheae^ where, you get 
^visual access to the lexicon and get the souq0» you can store the sound in the 
lexicon. lou don*t have to go through spellii^^soisd rules. And I think that 
■aybe the critical issue here is: Do you have to go through spelling* to*soisid 
oorreapondence rules to get to the lexicon? 

9 

Ihider those kinds of circutstances, a* lot of studies siaply becoae 
irralerant to the point, and yoU can see it ^ecoaes extreaely difficult to do a 
oritloU eq^rlaeot. - * 

0 

USnCK: ' Bow relevant is the theoretical point being debated here to the nature 
of early Instruction that woiild be proposed? 



If we assiae that even a skilled reader goes thro4«h a pbonbalc encoding , it 
wmaM MiMOBt self-evident that you have to put a lot of ^*ess on the teaching of 
tbmt pbMsalo enoodlng process ^teaewbere early in the reading process. Suppose/, 



tliat skilled readers do not go through it* Suppose they.aove ^re 
tfli^eetly fk*da tlie prtttbgraptalc lnforaatl<m to aeanlng. 



I« amB: The first' axisiier'^tojyoar quastlOT Is: .Bov relevant ts all of this to 
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hOK you teacb early reading? 

\ 

BESKICK: You raised if at the beginnteg. It is not a challenge to you 
sffecificallj; it is really a question to the group. 

/ • 

E. SMITH; If it's a challenge, I give up iaaediately. Uncle, I don»t think 
it's relevamt. I think that in beginning reading, there are a number of reasons 
why yon want to use sone klnd^of speech coding. The obvious one is that you have 
the whole lexicon, whatever you have of* it, coded in speech, and you haven't yet 
learned bow to read. There is some work by Carol Choasky ^hat suggests that the 
lexicon is organized diffe^ntly for children than for adulis- For, children it 
■ay be K>rganized phonetically^ so that they have to separate the representations 
for courage and courageous, for exaple, because they sound different. 

I think that first you have to try to find out if the lexicon is organized 
dlffereotly for . children and adults- If- it is — if it is really organized 
pllooatically for children, for reasons other than they can^t read~there is no 
guestira that you. have to let then go through speech codii«. There say be a 
point in the educational process at which you w^t to introduce training, that 
"111 Tmror direct access or visual access of the lexicon, but I doubt that you 
oan do it in beginning readii^. 

fBIBZO: Ed, i^ere do the letter groups ccae fros in your sodel? ife they 
things that people hare aeen very frequently; ^ they tied to position? 

* . * » • 

B* aciTH: They Muld have to be tied to position, or it won't work. Things are 

OQly rtgular or irregular depending on their position » ' It would be what, y^u have 

to eoplet trm yoor* experlerca with the orthcgmptqr* I don't kd^w7 really, 
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vbere ^ coa^s ffoB, The lonly issue I was raising is: Given that you extract 
something froa yoA* exp ^ p^ence in the orthography, do you represent what you have 
extracted as units or as dyiuipic rules? 

I 

VEIipin: Does that rule .out the possibility of forming letter groups for things 
you have, never seen before, things that, by some acre abstract set of rules, 
could very easily occur? 

E. S^TH: Z don't think it does*. Oq^e we have noticed these kinds of units, we 
aigfat be able to make inferences from what we notice about other kinds of units. 



T&EZn: «Sc it^s not really a simple mapping from letters into letter groups? 



E. SMITii; les, right. 



fEMEZO: Something a little more complex? 

B. SHITB: Perhaps, it reallj is true that all that is 'in .therm are imlts we 
bavf memo. It mmj tm that if you give people aituatioos in which they have to 
jdedde If aomethlog la ortbo^apblcally regular, they make their declsloo, not on, 
tbi temlm of tteae ts^ta,, but on the baals pf someth^ •J.se, some kind of 
lBfmrmiio# mpmrt trm these isilta. 'I 

fBOBC: Doo*t you thlnJc It la possible to aepa^te out those two hypotheses, 
tlmnliy by looklog at, say, blgrsm counts or trlgrsm counts versus other 
to jeigulai^ty? 
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E. SM|Ui: I thought I could separate things by looking at ^^'^^ ^ county. But 
^/^wben those counts start to get sophisticated » so they are counting ho6 often a 
. particular bigraa occurs at the third or fourth position of a two syllable word 
ubere the syllable boundary splits between four and five, 1 am not sure you ^can 
separate it out any aore. 

JOST4 lou indicated that the nature of the reading process is' very auch 
task-conditioned. How would you find out what the process is when you are 
reading the evening paper? it what level are we processing? I expect there Is 

currently no answer tc the latter question. 

« 

E. SMITii: It seess unlikely that you vould^ be Just reading the paper and 

looking for particular features. I suspect that the task that you set for 

c 

yourself has to eventuate in deriving aeaning^ You are not going to try to 

interpret .things at a low level. I guess you could give people words in context 

and ask tbea t^ read as if they were reading an evening paper. lou could see if 

you pick up the saae kinds of effects that you piek up in the experiaents that I 

talksd about. I think tlie interesting part of your exaaple has to do, not with 

tbe levCL at whicb we interpret visi^ units, but with the level at which the 

* 

seatntic , syntactic, and pragaatic interpretation is going on; I think there 
wold be aore flexibility thtfre. ^ 

BJLHB: I think you gave up too easily on tbe issue of skilled ^perforaance and 
tbe wa]^ we design instruction. I U4nk that tbe aore of those kinds' of exaapies 
you can give, tbe better off we are with respect to not asking siaple-binded task 
aaalysea of expert perfol^tenoe* As Lauren has found in her analysis of the 
Mtheaatioal instruction, it is possible to deaonstrate that skilled later - 

m •- ■ . 51 ■ ■ 
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perforaance is patently unteachab>le to novices^ However, if we analyze entry 
level perfon&ance rather than adult perfonaance we may be able to instruct* 
There is a lot of task analysis that aim? at too skilled a level of performance* 



/ 
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